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Now, therefore, at least the following is claimed: 

1 . A method for a spn ad spectrum detector, comprising the steps of: 
receiving a spread spectram modulated signal having a Doppler shift error 
imposed by movement between a signal source and receiver; 

producing a plurality of cor iplex first correlation values based upon the signal and 

a code; 

generating a plurality of complex second correlation values respectively from the 
first correlation values, the secondi correlation values being phase shifted by respective 
different amounts from corresponding first correlation values, so that the second 
correlation values exhibit less of the Doppler shift error than the first correlation values; 
and ! 

combining the second com lation values to derive a complex third correlation 
value that indicates a degree of com spondence of the code with the signal. 



2. The method of claim |, further comprising the steps of: 
performing the producing, generating, and integrating steps a plurality of times 
with a different code phase of the cojie each time in order to produce a plurality of third 
correlation values; and I 



determining that a particular 
based upon the third correlation value 



one of the code phases corresponds to the signal 



3. The method of claim 1,? wherein the producing step comprises the steps of: 
multiplying chips of the cojie with signal samples, respectively, to derive 



multiplication results; and 



adding together the multiplication results to produce the first correlation values. 

\ 



62 



00CXT0235W 
Docket No. 50321-1010 

4. The method of claim 1, wherein the step of generating the second 
correlation values comprises the stp> of combining successive first correlation values 
with an incrementally different ph^se so that each of the second correlation values is 



offset by a different phase shift. 



5. The method of clai|m 1, wherein the second correlation values are 
combined coherently in the combining step so that the third correlation value comprises a 



real number part and an imaginary 
magnitude and a phase. 



number part, which are collectively indicative of a 



6. The method of claim 1, wherein the second correlation values are 
combined noncoherently in the combining step so that the third correlation value 
comprises a magnitude. 



7. The method of claim 
using a matched filter to produce the 



8. The method of claim 
using a digital signal processor to 



9. The method of clairh 
associated with a global positioning 

10. The method of clain 
with a repeating code. 



1, wherein the producing step comprises the step of 
first correlation values. 



1, wherein the producing step comprises the step of 
pijoduce the first correlation values. 



1, wherein the signal is received from a satellite 
system. 

1, wherein the signal is a carrier signal modulated 



11. The method of claim] 2, wherein the determining step is performed by a 
processor. 
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1 12. The method of claim \ , wherein the generating step comprises the step of 

i 

2 combining a phase shift value with /each of the first correlation values to produce the 

3 second correlation values. j 

i 

1 13. The method of claimjl2, further comprising the steps of: 

2 providing a look-up table storing a plurality of phase shift values; 

3 providing a counter that produces indices for the look-up table; 

^ 4 identifying the phase shift value for each of the first correlation values based upon 

5 the indices and the look-up table; dad 
M 6 multiplying each first correlation value with each phase shift value to produce 

7 each second correlation value. 

TO 

£;3 1 14. A spread spectrum! detector, comprising: 

7\ 2 first means for receivingfa spread spectrum modulated signal having a Doppler 

C3 3 shift error imposed by movement! between a signal source and receiver; 

fl 4 second means for producing a plurality of complex first correlation values based 

5 upon the signal and a code; 

6 third means for generating a plurality of complex second correlation values 

7 respectively from the first corre ation values, the second correlation values being phase 

8 shifted by respective different amounts from corresponding first correlation values, so 

9 that the second correlation valv es exhibit less of the Doppler shift error than the first 

10 correlation values; and 

11 fourth means for combining the second correlation values to derive a third 

12 correlation value that indicates a degree of correspondence of the code with the signal. 

i 

1 15. The detector of cljiim 14, further comprising: 

2 fifth means for determining that a code phase of the code corresponds to the 

3 signal based upon the third correlation value. 
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1 16. The detector of claim 1J4, wherein the second means comprise: 

2 means for multiplying chips !of the code with signal samples, respectively, to 

3 derive multiplication results; and i 

4 means for adding together / the multiplication results to produce the first 

5 correlation / values. 

1 17. The detector of claim 14, wherein the third means comprises a means for 

2 combining successive first correlation values with an incrementally different phase so 

3 that each of the second correlation values is offset by a different phase shift. 

1 18. The detector of claim 14, wherein the fourth means comprises a means for 

2 coherently combining the second /correlation values together so that the third correlation 

3 value comprises a real number p^rt and an imaginary number part, which are collectively 

4 indicative of a magnitude and a pjiase. 

l 

1 19. The detector of claim 14, wherein the fourth means comprises a means for 

2 noncoherently combining the /second correlation values together so that the third 

3 correlation value comprises a magnitude and no phase information. 

i 
] 
t 

1 20. The detector of cjlaim 14, wherein the second means comprises a matched 

2 filter means for producing the first correlation values. 

i 

i 

1 21. The detector ofjclaim 14, wherein the second means comprises a digital 

2 signal processor to produce thej first correlation values. 

1 22. The detector of claim 14, wherein the signal is received from a satellite 

2 associated with a global positioning system. 

1 23. The detector of claim 14, wherein the signal is a carrier signal modulated 

2 with a repeating code. 
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1 24. The detector of claim 14, wherein the third means comprises means for 

2 combining a phase shift value with each/ of the first correlation values to produce the 

3 second correlation values. J 
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25. The detector of claim 24, 



wherein the third means further comprises: 



means for storing a plurality of pi 
means for identifying the phase 



and 



means for multiplying each first 
produce each second correlation value 



ase shift values; 
dhift value for each of the first correlation values; 



correlation value with each phase shift value to 



26. A spread spectrum detector, comprising: 

a receiver configured to receive a spread spectrum modulated signal having a 
Doppler shift error imposed by movement between a signal source and receiver; 

a multiplier configured to produce a plurality of complex first correlation values 
based upon the signal and a code; 

a phase shifter configured to (generate a plurality of complex second correlation 
values respectively from the first coitelation values, the second correlation values being 
phase shifted by respective different amounts from corresponding first correlation values, 
so that the second correlation valueq exhibit less of the Doppler shift error than the first 
correlation values; and 

an integrator configured to integrate the second correlation values to derive a third 
correlation value that indicate a degree of correspondence of the code with the signal. 



1 27. The detector of clai 

2 a processor programmed to 

3 code corresponds to the signal basqd 



26, further comprising: 

determine that a particular one of code phases of the 
upon the third correlation value. 
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1 28. The detector of claim 26, jvherein the multiplier comprises: 

2 a plurality of multipliers configured to multiply chips of each code phase with 

3 signal samples, respectively, to derive njultiplication results; and 

4 adders configured to add together the multiplication results to produce the first 

5 correlation values. / 

I 

1 29. The detector of claim/ 26, wherein the phase shifter is configured to 

2 successively combine first correlation values with an incrementally different phase so 

3 that each of the second correlation values is offset by a different phase shift. 



1 30. The detector of cl&im 26, wherein the integrator is configured to 

2 coherently combine the second correlation values together so that the third correlation 

3 value comprises a real number pari/ and an imaginary number part, which are collectively 

4 indicative of a magnitude and a phkse. 

1 31. The detector of /claim 26, wherein the integrator is configured to 

2 noncoherently combine the second correlation values together so that the third correlation 

3 value comprises a magnitude and no phase information. 

1 32. The detector of Llaim 26, wherein the multiplier comprises a matched 

2 filter configured to produce theffirst correlation values. 

j 

1 33. The detector of /claim 26, wherein the multiplier comprises a digital signal 

2 processor to produce the first correlation values. 

1 34. The detector of claim 26, wherein the signal is received from a satellite 

2 associated with a global positioning system. 

1 35. The detector of claim 26, wherein the signal is a carrier signal modulated 

2 with a repeating code. / 
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I 

1 36. The detector of claim 26, jvherein the phase shifter comprises a mixer for 

2 combining a phase shift value with eacji of the first correlation values to produce the 

3 second correlation values. ! 

J 

I 
i 

1 37. The detector of claim 36, jWherein the phase shifter further comprises: 

i 

2 a memory for storing a plurality pf phase shift values; and 

3 a counter producing addresses irj the memory to identify phase shift values for the 

4 first correlation values, respectively. i 

» 

1 38. A computer readable r^iedium having a program for operating a spread 

i 

2 spectrum detector, the program comprising: 

3 first logic configured to receive a spread spectrum modulated signal having a 

4 Doppler shift error imposed by movement between a signal source and receiver; 

5 second logic configured to produce a plurality of complex first correlation values 

6 based upon the signal and a code; / 

7 third logic configured to generate a plurality of complex second correlation values 

8 respectively from the first correlation values, the second correlation values being phase 

9 shifted by respective different amiunts from corresponding first correlation values, so 

10 that the second correlation values! exhibit less of the Doppler shift error than the first 

1 1 correlation values; and / 

12 fourth logic configured td combine the second correlation values to derive a 

1 3 complex third correlation value tpat indicates a degree of correspondence of the code 

14 with the signal. I 

1 39. The computer readable medium as defined in claim 38, further 

2 comprising: I 

3 fifth logic configured to cause the second, third, and fourth logics to perform the 

4 producing, generating, and combining steps a plurality of times with a different code 

5 phase of the code each time in oifder to produce a plurality of third correlation values; and 

6 sixth logic configured t3 determine that a particular one of the code phases 

7 corresponds to the signal based i pon the third correlation values. 
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40. The computer readable medium as defined in claim 38, wherein the 
second logic comprises: / 

logic configured to multiply chips of the code with signal samples, respectively, 
to derive multiplication results; and 

logic configured to add together the multiplication results to produce the first 
correlation values. 

41. The computer readable medium as defined in claim 38, wherein the third 
logic comprises logic configured to /combine successive first correlation values with an 
incrementally different phase so thqft each of the second correlation values is offset by a 
different phase shift. 

42. The computer readable medium as defined in claim 38, wherein the fourth 
logic comprises logic to coherently combine the second correlation values to produce the 
third correlation value so that theahird correlation value comprises a real number part and 
an imaginary number part, whicH are collectively indicative of a magnitude and a phase. 



43. The computer re; 
logic comprises logic to 
the third correlation value so 
without phase information. 



able medium as defined in claim 38, wherein the fourth 
noncohjbrently combine the second correlation values to produce 
hat the third correlation value comprises a magnitude 



44. The computer readable medium as defined in claim 38, wherein the 
second logic comprises logic J configured to use a matched filter to produce the first 
correlation values. 



45. The computer/ readable medium as defined in claim 38, wherein the 
second logic comprises logic/configured to use a digital signal processor to produce the 
first correlation values. 
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1 46. The computer readable medium as defined in claim 38, wherein the first 

2 logic is configured to receive a signal fronj a satellite associated with a global positioning 

3 system. / 

1 47. The computer readable medium as defined in claim 38, wherein the first 

2 logic is configured to receive a carrier signal modulated with a repeating code. 

1 48. The computer readable medium as defined in claim 38, wherein the third 

2 logic comprises logic configured to combine a phase shift value with each of the first 

3 correlation values to produce the sdcond correlation values. 

1 49. The computer readable medium as defined in claim 48, wherein the third 

2 logic comprises: / 

3 a look-up table storing ^plurality of phase shift values; 

4 a counter that produces/indices for the look-up table; and 

5 a multiplier to multiply each first correlation value with a phase shift value to 

6 produce a second correlation value. 
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/ 

50. A GPS receiver, comprising:' 

a first GPS antenna coupled to a digital memory, the digital memory storing first 

digitized signals obtained through the first' GPS antenna; 

a second GPS antenna coupled to/the digital memory, the digital memory storing 
second digitized signals obtained througl^ the second GPS antenna; 

a digital processor coupled to th^ digital memory, the digital processor processing 
the first digitized signals after being stored in the digital memory to provide first position 
information and processing the second digitized signals after being stored in the digital 
memory to provide second position information; 

a receiver configured to receive a spread spectrum modulated signal having a 

Doppler shift error imposed by movement between a signal source and receiver; 

a multiplier configured to prpduce a plurality of complex first correlation values 

I 

based upon the signal and a code; / 

a phase shifter configured tp generate a plurality of complex second correlation 
values respectively from the first Jorrelation values, the second correlation values being 
phase shifted by respective different amounts from corresponding first correlation values, 
so that the second correlation values exhibit less of the Doppler shift error than the first 
correlation values; and | 

an integrator configured to integrate the second correlation values to derive a third 
correlation value that indicate a cegree of correspondence of the code with the signal. 
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51. A method of operating a GPS receiver, the method comprising: 
receiving first GPS signals through a first GPS antenna; 

digitizing the first GPS signaN to provide first digitized signals and storing the 
first digitized signals in a first digital memory; 

receiving second GPS signals through a second GPS antenna; 

digitizing the second GPS signal to provide second digitized signals and storing 
the second digitized signals in one/ of the first digital memory and a second digital 
memory; / 

processing in a digital processor the stored first digitized signals to provide a first 
position information and processi/g the stored second digitized signals to provide a 
second position information; ( 

4 

t 

selecting one of the first position information and the second position information 

to provide a selected position information; and 

i 

when performing the processing step, performing the following steps upon each 
of the first and second GPS signals: 

producing a plurality of complex first correlation values based upon the 
signal and a code; / 

generating a plu/ality of complex second correlation values respectively 
from the first correlation values, the second correlation values being phase shifted 
by respective different; amounts from corresponding first correlation values, so 
that the second correlation values exhibit less of the Doppler shift error than the 
first correlation values/ and 

combining thd second correlation values to derive a complex third 
correlation value that/ indicates a degree of correspondence of the code with the 
signal. 



72 



\ 



00CXT0235W 
Docket No. 50321-1010 

1 52, A method for determining a nosition of a mobile global positioning system 

2 receiver, the mobile global positioning system receiver receiving global positioning 

3 system signals from at least one of a p/lurality of global positioning system (GPS) 

4 satellites, the method comprising: / 

5 receiving a cellular communication signal in a mobile communication receiver 

6 coupled to the mobile global positioning system receiver, the cellular communication 

7 signal having a time indicator which represents a time event; 

8 associating the time indicator with data representing a time of arrival of a GPS 

9 satellite signal at the mobile global positioning system receiver; 

10 determining position informAtion of the mobile global positioning system 

1 1 receiver, wherein the data representing the time of arrival of the GPS satellite signal and 

12 the time indicator are used to determine the position information of the mobile global 

13 positioning system receiver and wherein the cellular communication signal supports 2- 

14 way communications; and / 

15 when performing the determining step, performing the following steps: 

16 producing a plurality of complex first correlation values based upon a 

17 signal and a code; / 

18 generating a plurality of complex second correlation values respectively 

19 from the first correlation/ values, the second correlation values being phase shifted 

20 by respective different /amounts from corresponding first correlation values, so 

21 that the second correlation values exhibit less of the Doppler shift error than the 

22 first correlation values;/and 

23 combining theJ second correlation values to derive a complex third 

24 correlation value that /indicates a degree of correspondence of the code with the 

25 signal. / 
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1 53. A method of operating a ^global positioning system (GPS) receiver, 

2 comprising: / 

3 sensing whether GPS signals are fcapable of being received from GPS satellites 

4 and providing an activation signal when jjPS signals are capable of being received; 

5 maintaining the GPS receiver in £ low power state; 

i 

6 activating the GPS receiver fifom the lower power state upon detecting the 

/ 

7 activation signal; ' 

8 producing a plurality of compjfex first correlation values based upon a GPS signal 
W 9 and a code; 

Lb 10 generating a plurality of corrfplex second correlation values respectively from the 

^ 11 first correlation values, the second/correlation values being phase shifted by respective 

rij 12 different amounts from corresponding first correlation values, so that the second 

rj 13 correlation values exhibit less of yne Doppler shift error than the first correlation values; 

14 and 

£o 15 combining the second correlation values to derive a complex third correlation 

fi / 

16 value that indicates a degree of correspondence of the code with the signal. 
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1 54. A method for using a dual mode Cj/pS receiver, the method comprising the 

2 steps of: 

3 activating the GPS receiver in a first moje of operation including, 

i 

4 receiving GPS signals from in vifew satellites; 

5 downconverting and demodulating /the GPS signals to extract Doppler 

6 information regarding in view satellites and to compute pseudorange information; 

7 storing the Doppler information; 

y i 8 detecting when the GPS receiver/ is experiencing blockage conditions and 

9 activating a second mode of operation in Response thereto, the second mode including, 

10 digitizing the GPS signals at a predetermi^d rate to produce sampled GPS signals; and 

1 1 receiving a signal having a Doppler shift error imposed by movement between a 

12 signal source and the GPS receiver; / 

/ 

13 producing a plurality of complex/first correlation values based upon the signal and 

14 a code; j 

1 5 generating a plurality of complex second correlation values respectively from the 

16 first correlation values, the second correlation values being phase shifted by respective 

17 different amounts from corresponding first correlation values, so that the second 

18 correlation values exhibit less of the/Doppler shift error than the first correlation values; 

19 and j 

20 combining the second correlation values to derive a complex third correlation 

21 value that indicates a degree of correspondence of the code with the signal. 

7 
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55. In a method for determining /the position of a remote unit, a process 
comprising: / 

receiving, at the remote unit from a transmission cell in a cellular communication 
system, a Doppler information of a satellite/in view of the remote unit; 

computing, in the remote unit, position information for the satellite by using the 
Doppler information without receiving an& without using satellite ephemeris information; 

when computing the position information, performing the following steps: 

producing a plurality ofi complex first correlation values based upon a 

received signal and a code; 

generating a plurality/of complex second correlation values respectively 

from the first correlation values, the second correlation values being phase shifted 

by respective different amounts from corresponding first correlation values, so 

that the second correlation/ values exhibit less of the Doppler shift error than the 

first correlation values; ar 

combining the sfecond correlation values to derive a complex third 

correlation value that indicates a degree of correspondence of the code with the 

signal. 
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56. A method of using a base station for providing a communications link to a 



determining Doppler information of a satellite in view of the mobile GPS unit, 
wherein the Doppler information is used by the mobile GPS unit to determine a position 
information for the satellite; / 

transmitting from a transmission cell In a cellular communication system the 
Doppler information of the satellite in view tp the mobile GPS unit wherein the mobile 
GPS unit determines the position information without receiving and without using 
satellite ephemeris information; / 

when performing the determining aep, performing the following steps: 

receiving a signal having a Doppler shift error imposed by movement 

between a satellite and a GPS /receiver producing a plurality of complex first 

correlation values based upon tMe signal and a code; 

generating a plurality yof complex second correlation values respectively 

from the first correlation values, the second correlation values being phase shifted 

by respective different amounts from corresponding first correlation values, so 

that the second correlation/values exhibit less of the Doppler shift error than the 

first correlation values; anp 

combining the spcond correlation values to derive a complex third 

correlation value that indicates a degree of correspondence of the code with the 

signal. / 



mobile GPS unit, the method comprising: 
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57. A method of determining the location of a remote object, comprising the 
steps of: / 

transporting a positioning sensor to a remqjte object; 

repositioning the positioning sensor to j/ fix position such that the positioning 
sensor is capable of receiving positioning signals, the fix position being in a known 
position relative to the position of the remote sensor; 

storing a predetermined amount of^iata in the positioning sensor while the 
positioning sensor is located at the fix petition, the data comprising the positioning 
signals; 

processing the data to determine thk location of the fix position; 
computing the location of the remote object using the location of the fix position; 



and 



when performing the processing. step, performing the following steps: 

producing a plurality pf complex first correlation values based upon the 
signal and a code; 

generating a plurality of complex second correlation values respectively 

from the first correlation values, the second correlation values being phase shifted 

by respective different amounts from corresponding first correlation values, so 

that the second correlation values exhibit less of the Doppler shift error than the 

i 

first correlation values; £nd 

combining the /second correlation values to derive a complex third 
correlation value that -indicates a degree of correspondence of the code with the 
signal. 
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1 58. A method of tracking a remote objec/ comprising the steps of: 

2 fitting a remote object with a positioning /ensor configured to receive and store 

3 positioning information when the remote object i/in a fix position; 

i 

4 positioning the remote object in a fix position such that the positioning sensor is 

5 capable of detecting an activation signal; / 

6 receiving and storing a predetermine^ amount of data in the positioning sensor, 

7 the data comprising positioning information^ 

8 processing the data to determine tlW location of the fix position; 

9 when processing the data, performing the following steps: 

10 producing a plurality of Complex first correlation values based upon the 

1 1 signal and a code; / 

12 generating a plurality pf complex second correlation values respectively 

13 from the first correlation vah/es, the second correlation values being phase shifted 

14 by respective different amounts from corresponding first correlation values, so 

15 that the second correlation/values exhibit less of the Doppler shift error than the 

16 first correlation values; an/l 

17 combining the sfecond correlation values to derive a complex third 

18 correlation value that ii/dicates a degree of correspondence of the code with the 

19 signal. 
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1 59. A computer readable medium c/ontaining a computer program having 

2 executable code for a GPS receiver, the computer program comprising: 

3 first instructions for receiving GPS Signals from in view satellites, the GPS 

4 signals comprising pseudorandom (PN) codes'; 

5 second instructions for digitizing tjie GPS signals at a predetermined rate to 

6 produce sampled GPS signals; / 

7 third instructions for storing the sampled GPS signals in a memory; and 

8 fourth instructions for processing the sampled GPS signals by performing a 
1*1 9 plurality of convolutions on the sampled GPS signals, the processing comprising 
hi 10 performing the plurality of convolutions on a corresponding plurality of blocks of the 

11 sampled GPS signals to provide a plurality of corresponding results of each convolution 

12 and summing a plurality of mathematical representations of the plurality of 

r 

13 corresponding results to obtain a firgt position information; and 

14 wherein the fourth instructions are designed to: 

15 produce a plurality of complex first correlation values based upon the 

16 signal and a code, ; / 

17 generate a plura/ity of complex second correlation values respectively 

18 from the first correlation values, the second correlation values being phase shifted 

19 by respective different/ amounts from corresponding first correlation values, so 

20 that the second correlation values exhibit less of the Doppler shift error than the 

21 first correlation values; and 

22 combine the/ second correlation values to derive a complex third 

23 correlation value thqt indicates a degree of correspondence of the code with the 

24 signal. 
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60. A computer readable medium containing an executable computer program 
for use in a digital processing system, the executable computer program when executed in 
the digital processing system causing the digital processing system to perform the steps 
of: / 

performing a plurality of convolutions on a corresponding plurality of blocks of 
sampled GPS signals to provide a plurality qf corresponding results of each convolution; 

i 

summing a plurality of mathematical representations of the plurality of 

corresponding results to obtain a first position information. 

when performing the plurality /of convolutions step, performing at least the 

following steps: / 

/ 

producing a plurality j£ complex first correlation values based upon the 
signal and a code; j 

generating a plurality of complex second correlation values respectively 

from the first correlation vajfaes, the second correlation values being phase shifted 

by respective different arrpunts from corresponding first correlation values, so 

i 

that the second correlation values exhibit less of the Doppler shift error than the 
first correlation values; aifd 

r 

combining the second correlation values to derive a complex third 



i 

correlation value that ir|dicates a degree of correspondence of the code with the 
signal. 
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1 61. A method of calibrating a local ^scillator in a mobile GPS receiver, the 

2 method comprising: / 

3 receiving a precision carrier frequency signal from a source providing the 

4 precision carrier frequency signal; / 

5 automatically locking to the precision carrier frequency signal and providing a 

6 reference signal; j 

7 calibrating the local oscillator witjA the reference signal, the local oscillator being 

8 used to acquire GPS signals; / 



i'^ 9 receiving a signal having a Doppler shift error imposed by movement between a 

j j 10 signal source and the GPS receiver; / 

1 1 producing a plurality of complex first correlation values based upon the signal and 

[ ] * 12 a code; / 
Q 13 generating a plurality of complex second correlation values respectively from the 

14 first correlation values, the secomd correlation values being phase shifted by respective 

15 different amounts from corresponding first correlation values, so that the second 

16 correlation values exhibit less <pf the Doppler shift error than the first correlation values; 

17 and 

18 combining the second correlation values to derive a complex third correlation 

19 value that indicates a degree 6f correspondence of the code with the signal. 
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62. A method of using a base station to^alibrate a local oscillator in a mobile 
GPS receiver, the method comprising: / 

producing a first reference signal having a precision frequency; 

modulating the first reference signal with a data signal to provide a precision 
carrier frequency signal; / 

transmitting the precision carrier frequency signal to the mobile GPS receiver, the 
precision carrier frequency signal being used/to calibrate a local oscillator in the mobile 
GPS receiver, the local oscillator being usedio acquire GPS signals; 

receiving a spread spectrum signal having a Doppler shift error imposed by 
movement between a signal source and thaGPS receiver; 

producing a plurality of complex yrst correlation values based upon the signal and 

a code; 

generating a plurality of complek second correlation values respectively from the 
first correlation values, the second correlation values being phase shifted by respective 
different amounts from correspondmg first correlation values, so that the second 
correlation values exhibit less of the|Doppler shift error than the first correlation values; 
and 

combining the. second cornblation values to derive a complex third correlation 
value that indicates a degree of coirrespondence of the code with the signal. 
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1 63. A method of deriving a local osc/llator signal in a mobile GPS receiver, 

2 the method comprising: / 

3 receiving a precision carrier frequency signal from a source providing the 

4 precision carrier frequency signal; / 

5 automatically locking to the precision carrier frequency signal and providing a 

6 reference signal; / 

7 using the reference signal to provide a local oscillator signal to acquire GPS 

8 signals; / 

9 receiving a spread spectrum signal having a Doppler shift error imposed by 



H 10 movement between a signal source and tho GPS receiver; 

1 1 producing a plurality of complex ijirst correlation values based upon the signal and 

12 a code; 

13 generating a plurality of complete second correlation values respectively from the 

14 first correlation values, the second com'elation values being phase shifted by respective 

15 different amounts from corresponding first correlation values, so that the second 



16 correlation values exhibit less of the Poppler shift error than the first correlation values; 

17 and 

18 combining the second correlation values to derive a complex third correlation 

19 value that indicates a degree of correspondence of the code with the signal. 
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1 64. A method of processing position information, the method comprising: 

2 receiving SPS signals from at least one SPSr satellite; 

3 transmitting cell based communication signals between a communication system 

4 coupled to the SPS receiver and a first cell basedAransceiver which is remotely positioned 

5 relative to the SPS receiver wherein the cell based communication signals are wireless; 

6 determining a first time measurement which represents a time of travel of a 

r 

7 message in the cell based communication signals in a cell based communication system 
*f 8 which comprises the first cell based transceiver and the communication system; 

y.j / 

U} 9 determining a second time measurement which represents a time of travel of the 

y} 10 SPS signals; / 

CJ 1 1 determining a position of the / SPS receiver from at least the first time 

fij 12 measurement and the second time measurement, wherein the cell based communication 

1^ 13 signals are capable of communicating aata messages in a two-way direction between the 

42 14 first cell based transceiver and the conmiunication system; and 

fij 15 performing the following steps during at least one of the determining steps: 

- 16 producing a plurality of complex first correlation values based upon a 

17 signal and a code; / 

18 generating a plurality of complex second correlation values respectively 

19 from the first correlation \jalues ? the second correlation values being phase shifted 

20 by respective different amounts from corresponding first correlation values, so 

21 that the second correlation values exhibit less of the Doppler shift error than the 

22 first correlation values; and 

23 combining the / second correlation values to derive a complex third 

24 correlation value that indicates a degree of correspondence of the code with the 

25 signal. / 
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65. A method of processing position information in a digital processing 
system, the method comprising: / 

determining a first time measurement wMch represents a time of travel of a 
message in cell based communication signals im a cell based communication system 
which comprises a first cell based transceiver/ which communicates with the digital 
processing system and a communication system which communicates in a wireless 
manner with the first cell based transceiver; / 

determining a position of a SPS receiver from at least the first time measurement 
and a second time measurement which represents a time of travel of SPS signals received 
at the SPS receiver which is integrated wpi the communication system and is remotely 
located relative to the first cell based transceiver and the digital processing system, 
wherein the cell based communication signals are capable of communicating messages 
from the communication system to the first cell based transceiver; and 

performing the following stepawhen determining the position: 

receiving a signal having a Doppler shift error imposed by movement 

between a signal source and /he GPS receiver; 

producing a pluralitfy of complex first correlation values based upon an 

SPS signal and a code; / 

generating a plurality of complex second correlation values respectively 

from the first correlation values, the second correlation values being phase shifted 

by respective different /amounts from corresponding first correlation values, so 

that the second correlation values exhibit less of the Doppler shift error than the 

first correlation values; and 

combining ttjfe second correlation values to derive a complex third 

correlation value that indicates a degree of correspondence of the code with the 

signal. / 
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1 66. A method of controlling a commumcation link and processing data 

2 representative of GPS signals from at least one satellite in a GPS receiver, the method 

3 comprising: / 

4 processing the data representative of GPS /signals from at least one satellite in a 

5 processing unit, including performing a correlation function to determine a pseudorange 

6 based on the data representative of GPS signals; / 

7 controlling communication signals throjugh the communication link by using the 

8 processing unit to perform the controlling afnd wherein the processing unit performs 



9 demodulation of communication signals sentAo the GPS receiver; and 

M 10 when performing the processing stej/ performing at least the following steps: 

£o 7 

(3 1 1 receiving a GPS signal having a Doppler shift error imposed by movement 

1 : " 12 between a signal source and the G^S receiver; 

□ 13 producing a plurality of jtomplex first correlation values based upon the 

C-h 14 signal and a code; 

15 generating a plurality df complex second correlation values respectively 

O 16 from the first correlation values, the second correlation values being phase shifted 

17 by respective different amounts from corresponding first correlation values, so 

18 that the second correlation Y a l ues exhibit less of the Doppler shift error than the 

1 9 first correlation values; and i 

20 combining the second correlation values to derive a complex third correlation 

21 value that indicates a degree of correspondence of the code with the signal. 
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